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(54) RADIO SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To construct an airship radio 
system by means of an economical and highly reliable 
information collecting system by controlling all airships by 
means including the measurement of their positions through 
the use of one control station, without arranging the multiple 
control stations having distance and angle measuring functions 
in a system for controlling a plurality of airships which stay at 
fixed points in stratosphere and execute radio services and for 
transmitting data. 

SOLUTION: A GPS receiver for measuring own airship position 
and a DGPS receiver for correcting position signals are 
mounted on an airship 1a, a position measuring function by 
signal communication is omitted between a control station 2 
and the airship 1a, the exchange of control information and 
data transmission among the control station 2, an observation 
satellite 40 and the airship 1a are execute through the use of 
a communication line set among them and the one among the 
airships, so that a simple and economical airship radio system 
is built, by means of which a plurality of airships are controlled 
and information of the observation satellite 40 is collected 
with the single control station 2. 
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- hf ^ £ fir 5 mm •> * A fc is ^ T , ± ISfttff » f-Rtf" 
?>*U SUttiilfitSG PS (Global Po 
sitioning Syste m 2FL i& ^ $'J fi ^ 
ix) gff^Bi:. G P Sft ^-^iSff-T^G P S$tM£> 
DGPS (Di f ferential Global 
Positioning Syste mMWEHHfiSfcffl'Jfi 
v^^A) £ft3$«£, G P SjBfltv^^^ J^tt^fta'J 

ki t fft-ffterw r « $ n iifi [siti t . «ft» n ^ a 
ft m « £ «ff« t * m « t <o aft mm & r s aft *• 

mmr^^-rt^^mL, s &iw«ayas*<0tt.«fcsi^ 

U C<0«fT«i:«»J«MRDoa«lElJl»{c 

<^it«^j; u ftauwa^&omay^-^srSfti-* 

« f? fc v t , 5 ft *T IB $S IS ^ #> ffi fR ff » 6 IB »J ^ - 

[ 3 1 fftftft ir aft «tM m fw r s $ n it aft 0 
aft km ^ 6 cay ^- * * t -r -5 Bf ^ »± » ^ a 

[»W©l¥lHftKWl 
[0 0 0 1 ] 

±» t ^ m -c-«*r srinsft-r e ^ ^ n 

[0 0 0 2 ] 

JB, 2 9*i«ffl>JtSH. 4 5««9JWM4 0<D«Lit*fBlT- 

&>6 0 MMffiMA 0 c^Uiil;^ 4 5 \zlQoX9LM$i\ft 

fHja2^na^aftis]jR2 1 "cww<oess:-fTi\ 

ftij^2 2(d«»J-r-^^e73IS^^ 0 /#H[S£fiS 
U&l:ttLX«Stil$ftL, EgMIAI«. ft Stay***? 5 
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>m^-, 2 4 ttE*tay««*-c*>e, »ff»i*»6 

yk\t ZilXi^Z 3 > ft 2 3 Sr^ftiJS 2 (07>ft 
T-£ff U ^ogft^S^A^rtfe^r^^^ipi^ft 

*s:»fT»i <njjfat-tz>o mmnmrnrt. »fw«2^ 
6E«»ys«* 2 4 *ai« fRffte i l^^j^ 

[0 0 0 3] 

/c, wfww^^sftws^waywa^^^may^--^* 

[0 0 0 4 ] Z<D&*Al*Z<D±5 t£mm&$c&-tz>tztb 

«t L> *fWffla«IlI»fc«WJJ*^fftff/teB(lf-»**ixfc 
a«lH]»tfRff»Bi3^aftlHl^Sr«ffl"t-e c i ic J: 9 

?»tT»^ffiitfc«ayws^6ae)ixT < efisit^^^ 
*M»x?«aywM<otta^aytt«4:«-j|[L, «a>j 

a'Jff £R£EJf^ l »*>-5iMi«»»^«±»(cRIWF«ce 
[0 0 0 5] 

^^^(cio^T, «fT»{c&«fl[ii*ay3t^*G p s 

(Global Positioning Syste 

miniB^ayffi^^T 1 ^) ^mmmt dgps (Di f f 

erential Global Position i 
n g S y s t e miiMf i|i'>^f^) ^ff^g 
fc, GPSlI^^GPS^iHlC, *IMRt» 

fT» n r « s ix a ft m ck ft 6 vfc mn ta m ^ a « m 

ct "9 G P Sft^ORatfjEtfTi/^fRffllftffiBWWiWS 

m t <n m<D a ft © « ft % t>* t c » ?t j» ^ a ft m m *c r t 

■fee t(U «9 , *iW»^6*JlB^^f»fT»(cS^a 

5^ <^«ay««SreiH-r5o ^ff^ftrp v ft6t>*(csia'jiijM7!>^ 
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mhtix< ^gp smmcx^&mm^um^. vm 
* $ m # *r m * # s <b «fr » * ai su u > «f?» bb a 
ft n * ± « f - ra f - e as i- s • 

[0 0 0 6] 8B2^«W«cj:*«R>fc^^^^t?ji % ^1 
- * O fill * § J* £ «ff » t ^ 5>SiJ & * «r « fW » Tff 

\ - a i i si n - * & e ai -r 6 0 

[ 0 0 0 7 ] g3^ia^CJ:6ii^^ri,t(l, SB 1 
fcfc<z>a«WM[H]i»&K11U «jB^- ^ 

[ 0 0 0 8 ] 

[»9!£>5MB<z>?KliB] EAT, z<oftWlc£Z>mft1femB 20 

[0009] mis&<ommi . mis 2, z^mw 

^ ^^tEtit o o la, lb, 1 nfiflMT»* 
2tt*«|JB. 3 a, 3 b, 3 n«fKff»l a |C*ttSi-5 
»±H, 4a, 4b- • ■ 4 n fiJRMTilft 1 a <hi&_h^ 3 

a, 3 b, 3 n Ps^iift 0*6. 5 a, 5 b, 5 n fifiS-fT 
fila, lb, ln^GPSfl^ 6 a, 6nliGP 

sil, 7(ifu.^ hy • Kr-^> dgpsii so 

IEff *Sr^tf»fMW«, 8 a, 8 nl*«fT»MJ«« 0 

jku 2 9 &mmffiML<Dmmw.&t&m. 3 1 a , 31b, 

3 1 n tSfRfT» 1 b tC^I^-T 3 J*±«, 3 2 a, 3 2 

b, 3 2 nttffltfTlB 1 n«C*ttS-r*«±», 4 1a, 4 
lb, 4 1 n HfUff » lbt ±&±^ 31a, 31b, 3 

1 n(C *)-«?■*■ « afSlHllfts 4 2 a, 4 2 b, 4 2 n (« 
■rtfa 1 n tm±m 3 2 a , 3 2 b, 3 2 n {C^JC^ 5 il 

fsmfli. 4 3nmn^tmw\mmmcomm\B\mx^>^o 

IC. «fT»l«a«iail»8 a , 8 nft«*LT«fT»l ^ 

b, i n<o^«fT»jceassn-&o RH*fc«»j«»iKH 

2 9c7)H^JitfR(if^ttrp v 1 n £M$J«M4 0 <7D Pal <7) iill 
ftMi 1 a ^*itii±^ 3a, 3 n tC&mZftZ* 

[ooio] m2nm 1 tc*tit L*t*«i5ff>i*)S* fs-^-co 

ftl^^ltl^o 02(C*5l>X9a, 9 b JifRffife' 1 

aft^OTIIITyrt, 12 a, 12 b 

13 a, 1 3 b (IDG P Sgfl gi> 14 a, 14 

bliGPSSjl7>ft, 15 a, 15bliGPSSfl 
S$fi, 16a, 16b nmWttm&Ms 17a, 17b 50. 
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fi*ii»«, 18a, 1 8 b flT 1 U> h y • K3£ 

g, i9a, i9b nmmm%s, 20a, 20b nmm 

fRfT»l a [:»tLfcGP sgjfgi 
15aCJ:DGP Sil6 ^P>aS«S^tT < ^GPSfl 
^5 a ^GPS^sTyft 1 4 a gSt*S{It, «M 
»2*^iS«*^5DGP St«iE{f-^8 1 a 
1 9 a IftT'DG P SSffSl 1 3 a tC J: 0 g« U G 
PS«*5 a ^tfIEi-6C «^r^i: 9 > Sfit£tf> § 

T-?6UiKH^^, Siffitf-^eii 

I03£fi 1 6 a X~mm L , 17a^6 "Cft 

«»]Ei-6fcRiB*^, §ifttf-^ 6 1 ammmm 

62i LTt^bil, *S«igiM 19aCJ: VmimT> 
=r-T 2 0a *»6*WJB 2 fCil £>;lx£o 

[0011] Sff T >ft 20a 5a (Oil fa [h] 

itffljffftl at»±J*3a, 3 b, 3 n M COafl SI Ml 
4a, 4 b, 4nSr«*fU fPlffft©? 1 ^^ Hlf-^ 
62^^y Kf-^ 6 3 ag2^(D««SS4 6 
t/{c«fTjtetiS±Rfc ^a«S:ff 5o ^^'J^ 2 "CMifflMT 
jfe v i a ^e>iSe>ix-C#fc7 t U'^ h y ^ 6 2^g:ff 

L> COrl/y hy7-^6 2^t)^llfTJ|{il^^fi 

^ Kr- ^ 6 3^ LXmrttfe 1 a (I^<|t^o fffiffUft 1 
b if|l|^2f B ^DG P SffiIEft^-8 1 , ^ U> hyf 
— ■? 6 2 ir K^— ^ 6 3 (OfK^^fRfr^ 1 a t^a 

ft r >^-t- 2 o a ^ftjRWW i 9 a ait 4 1 

*Sg 12a L > fe v M9fI T 9 a 1 i: »fT» 

1 b«tt<Z>ftfflilf3 Tls'T'T 9 b 2r^^$nefRfT^a v 

r^ait 0^ 8 a ^rii «9 v fnff» i b <oa«**» 12b 

*>P>*!iiMUtt«l 9 bliDGP S^ft^M l 3b tfu 

y h y . K^e 18b [cSbn^o 7 h y • 

nvyKf-^ DG P SffiiEff ^-^^tft : ^Jft«7 

&M<vmnm^mmir z>jy&?) i ^ t lx, eisne 

[0012] :^<t3C> fRfT»BBatS[HU»8 a , 8 n 

fteOffltffWla, lb, 1 n&ftSL Mt5li^T' 
«ft»lbtJ6±H3 1 a, 3 1b, 3 1 nCW 
t5llf(H]i4 la, 41b, 4 1 n , fftfir« lnirift 
±^3 2 a, 3 2 b, 3 2 n CttCt 61110^ 4 2 
a, 4 2 b, 4 2 n tfR»Uf»ff»fii»->^^^*«* 

■r-So SMi4 o ^ib^aayw^R^a^JWMfflrv-T 1 

-r-4 4T*«Sixa«*l»»l 2lfi^r B WI7>ft 
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9 X 9 fRfTjeiHiiftlHlM 8 a \Z£ «fT» 1 a fcCS £ 
*U fR-tTte la^6 ilff IU» 4a, 4b, 4 n Id «t 9 Jft 
113a, 3 b, 3nCf5jl^lOo SI 3 fi»?f» 1 t 

HiM 4 oraoa5^^ftcoff*Sr^LfeI§I"C*, GPSfflUE 
KJ;6fRff«U 8fi, (XO, YO, Z 
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o) i«if»i4 o<omm. mm. mm ixi, yi, 

ZD *»e> u>v?*S)E«l4:l!i5i*ftSr«-»-f*o fc-5 
[0013] 

mu 

V(X 2 +Y 2 +Z 2 ) 



( Z/ V(X 2 + Y 2 ) ) 



X- | xo-xi I 

Y= | Y0-Y1 1 

Z = | Z0-Z1 I 

[0 0 14] &±X*J&ftbixtzi'>i?Xfa&MkM J &fr 
& t biC s M 4 "P^ Lfc^fy^Si, S 2^M3KC d: 

* (^^^^S 3 ) ^^tt^o 

n A/fists ^&ft£ftcDm&nmmffim4 o ^6o«aa 

»J»2-e*Jfii--5o tfc, »«|*2-ett«««M4 0^ 

e>*-fT»i tii«i4 o tcomm^m4 3 &«fT»w 
a^tiHj^sss^fflft^? t itifflii4 o<D&mm 
n mm, mm. *«) ^e^^tte 0 ^w^j^c 

s> (xi, yi, zi) £^#>f+3su * 

MUCH 5 ^^-rtoSSr'fT* 

[0 0 15] EB5^«»JKM4 0 a»b*«IEJIt{c*> 
fifAS 1 a 1 LTi&iiif 3 2a, 3 2 n ^£>f*«e 

i£Ko-w*^LfcB-c, «sy«£M.it4 5 

IR«»*A»6cDt|ia«J««(i»-fffe v l a 1 &ttSlffift4 0 
M£>iiff 0114 3 a (CJ: 9 f»ff» 1 a 1{C{e5££;*U $ 
6fC, fltfr»IH«« 0^8 a 1 , 8an(Of»«|Cct5« 
jW««Sr^*ti--5J6±»3 2 a. 3 2 n ^<0«« (sift 
4 2a, 4 2 n & =fir"T *fRfT» 1 a n ^fiiSSiX. J5fS 
oO±tii_b^ 3 2a, 32 n «C*ay^-* 

[0016] mmcomn 2 . m 6 , 7 , 8it c 
v>mi&<o : mmi2 &^-rt,co-c\ iwi4 0 ^fT^i 

<0ffi«BB«(cJ: 9tt»fB&4 0 ^6^«SW«*«:*«-r 
$*fT»l fc*«fll««:*ili-r-5JRfT»l *0 4, 5(75 
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20 nm<D ^-^-e*— <o»ff» 1 a aMHay? f -*&£« x- 

-t<ote<o«-ff»tt«ff»l a a*^-* **Sfc J: 9 

i, ^-^sft ^)«Ett**yjB 2 S;tu *ayw 

A 4 0 CO 1 *Lil^^rt-eia 6 0«ISd»?>H 7 <D^flg(C s 
S 6 ICS 8 <& 4MB MM" 6 £ t , «»J«*35« 

± n k a k ^ ff^ff » ^6 a * 6 b mm gg -t-aay ^ - * % 

eS"*"*ttHB^i«Sr^UfcH-(?, tiaiJ^M 4 0 ^6<7> 
««f»«Sflr*±JRfTJlB lal, lbl^fiSU IHtt 

[0017] mm^^Ms . m i o N mt 

<o|t«t©»lB3 4:^i-4,<o-e*>6o H l 0 Jc*5i^r 7 
flJffWldWL, iiAIGAl 1 LTilffi-^>DG 
P sMEfS **#t*tffflW*L llfiii««A, 2 5*1 
a««St«ff»llW«-»«*ttfc«Jl3i«lHli». 3 8 

ttWfTtei^^aftwsi i ^-^^ LTir$y^ 2 tzfcm 
sn-5*ay««-ca>5, »ff»iiffltt*«y«2 tfRfT^ 

1 fflt^WAiiWEIil* 2 5 ^rffii/^ DG P SMlEff -^^r 

fffti frh<DMmmm3 s a fusmiim miR 2 skj; 0 
ittin ift*t?*»y»2 tceaisnSo mi 1 
«ay«A4 o^^^wayflUftfimauwafflrv^ 

■^4 4-eSfSSix. ii^f^ffi^i 2S:gS L-rafifBM 
fflT 3 0 ^6WSffl«lHl» 2 5 TiifaWS 1 1 tc 

&j£zti*> 9 mmmmi i^6«i«w««*«*-t-*» 

±^tfflff[Hl***^6fffifT»f-WSii«[Hl*2 5T'fe 
[0018] 

5d? [JSB^c^a*] JBl<0»W*cj:tttf, Hft^«lT»S:* 
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mm & rt o mrtm « «k * ^ tc « n -r s »tf *& <o tt ft 

[0 0 19] 9i2<DZ69i\z±iu* > 1S&AU±offrfT«f:: 
-r - * it ( Z J: £ n p p H <^> 6 ^ 7* - * il K 4: ft * 5 ' > > 
[ 0 0 2 0 ] JR3^»W(wJ:ixtf, *fW»t»fT»Wfc: 

ct 9 tfM««*eaH-* c t x±Mftmzmw - vm 

[HI 2 ] wORW^Wffte^jil^^^ixOSJltOJBlfi 

[@ 3 ] z<D&w<Dmi&<Dmm 1 ©i^^siiiii 

[m 5 ] zcommcomft^mm^^^^comm^mm 
[0 6 ] z<D&w<Dmftfammi'XTj±<Dmifc<nmffi 
[in 7 ] c^ssw^fRffte^j*^^^ A<o*«^?BMg 

[D3] 



(XL Yl, ZD 40 




<X0, YO, Z0) 
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2 (T^M 2 • *«6/u- h**W-[H"e#>*o 

[18 ] Z<DftW<Dffiftf®mfai'X J TJ*<Dnfa<DT&m 

2 com 3 co^m • h^^tir-^^o 
■ im9] z<n&w<Dffiftmmfai>'x : T j^com^^mm 

[nil] c^jg^^fftffiia^iR^^^A^jiag^flg 
sg3 <Dmf&&^-tmx&>z> 0 

J0 [[Hi 2] «*<OttWT«*Lfc«fr»»W^«*«r 

[mi 3] «*^*fT»<o*fit, s§K^ay^«tiis: 

la, lb, In »fT»* 2 *ffS>J« x 3 a, 3 b, 
3n »±J», 4 a, 4 b, 4n ilfflE]^ 5 a, 5 
b, 5n GPSfif, 6 a, 6n GPS II, 7 
S'JW $R> 8a, 8 n fHfTHSBBiifSSitS, 9a, 9 b 
ll8KM7>ft, 1 1 xlff Sim, 12a, 12b 
£0 ilff^M*^ 13 a, 13b DGPSgllgf, 1 
4 a, 14b GPS§fl7>ft v 15 a, 15b 

Gpssft^g, i6a, i6b mmmm^m. \ i 

a , 17b *51^«, 18a, 18b fU^ Hi • 
19 a, 19b &MWt%5, 2 0 a, 2 

Ob iiitr >^-f N 21 ***M»i0>««iH]*l, 

2 2 fife^M^ 2 3 t^n/i^ 2 4 Sg^lPJ^ 

25a, 25b, 2 5 n ffiMmiB @*t, 2 8 
ZdSf^yt, 2 9 «»JW«ffiRF«SH. 3 0 ilfl 
^MfflT^^-t-, 31a, 31b, 3 In *fr» 1 b 
30 H*tf&i"^Jfe±^x 32a, 32b, 32 n JRff » 1 
n fC*t/£-f £*fe±^> 4 0 tt$J®M, 4 1a, 4 1 
b , 4 1 n Wft^ 1 b tm±m 3 1a, 31b, 3 1 n 

\zttj&-r&miB mm* 42a, 42b, 42n »tT» 

lntJ81J|3 2a, 3 2 b, 3 2 n ^*»fi;i"'6 SUSHI 

a, 43 msy«M4 o t<oafi isimu 4 4 mmmm 

fflTyft, 4 5 «ffi«AM.it. 6 1, 61a ii 
fi©^— ^ % 6 2 fl/^ hyf-^, 6 3 =i^> K 
8 1 DG P SMiEfl * 0 
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